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XXV.-Dibromo-p- lapachone, its PI-epayat ion and Reactions. 
By S A M U E L  C. HOOKER and A. D. GRAY. 
Introduction. 
IN a paper recently published (Trans., 1892, 61, 611), it was shown 
that Paternb’s bromolapachic acid (Gazzetta, 12, 353) is in  reality a 
p-lapachone derivative. A portion of the evidence there dwelt on, 
namely, that relating to the existence of dibromhydrolapachol, was 
obtained after a prolonged study of the action of bromine on lap- 
achol, in  the course of which many facts, as yet unpublished, were 
observed and recorded. We  purpose to discuss some of these in  the 
present communicatisn, leaving others to a later date, in order that  
further study mayhe  devoted to them. 
Dibromo-p-lapachone was first obtained* in very small quantity as  
a secondary prod-uet in the preparation of bromo-p-lapachone (Trans., 
1892, 61, 640). dts mode of formation remained for some time very 
obscure, inasmuch as, although it appeared to he formed from bromo- 
/%lapachoue in the preparation of the latter from lapachol, it was 
nevertheless impssible to obtain it by the action of bromine 011 
pure bromo-P-lapachone (loc. cit., p. 642). Thiis, whilst bromo-p-lap- 
sehone can be recovered unchanged after remaining several days in 
contact with bromine in chloroform solution, we have fonnd in pre- 
paring bromo-p-lapachone, that  if, after the addition of the bromine, 
the distillation of the chloroform is delayed, the maximum quantity O E  
bromo-/i-lapachone is not obtained, a portion apparently being con- 
verced into dibromo-P-lapachone. The conversion goes on slowly, 
and appears to have reached a limit after the solution has remained 
for a few d%ys a t  the ordinary temperature. 
We  are now able to explain these apparently contradictory results, 
and the preparation of di bromo-p-lapachone in relatively large quanti- 
ties has become an  easy matter. It was shown in  the paper above 
referred to, tliat on the addition of bromine to lapachol dissolved in 
chloroform, both bromo-p-lapachone and $-lapnchone are formed in 
varying proportion, the quantity of each depending in a great degree 
0x1 the rapidity with which the bromine is added. I t  was also shown 
that by adding lapachol to the bromine, instead of vice versd, it is 
* Stein describes a compound (J. p. Chem., 1866, 99, 3) obtained by the action 
of bromine water on lapachol, which approximates in cornpodition to  be a dibromo- 
derivative. The description of the substance is, however, very incomplete ; and 
such of its properties as are given do not correspond witk those of dibromo- 
p-lapachone. 
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HOOKER AND GRAY : DIBROMO-@-LAPBCHONE. 425 
possible to reduce the formation of p-lapaclione to a minimum ; but, 
even under these-the most favourable-circumstances, small, qunnti- 
ties of P-lapachone appear to be formed; and conseqvently, if the 
proportion of bromine employed is equal to that reqpired for the corn 
plete transformation of the lapachol into bromo-P-lapachone, an 
excess invariably remains in the chloroform solution. This excess, 
together with some of the hydrogen bromide evolved in the progress 
of the action, then combines with a portion of the bromo-P-lapachone, 
forming a characteristic but highly unstable additive product, which, 
on distilling off the chloroform, is again resolved into bromo-P-lap- 
achone, bromine, and hydrogen bromide, but on standing in the cold, 
or at moderate temperatures, slowly undergoes conversion in to 
dibromo-P-lapachone. It thns becomes apparent that hydrogen 
bromide plays a very important part in the conversion of bromo-B- 
lapachone into dibromo-&lapachone. 
The uustable intermediate product has been isolated,. and similar 
compounds have also been obtained, from p-lnpachone and dibromo-/3- 
lapachone, but their investigation is a matter of very p e a t  difficulty, 
owing to their extremely unstable nature. They are dark-red snb- 
stances, easily obtained in a crystalline condition, but Rlight!ly soluble 
in chloroform, and undergo change very slowly a t  the cxdinary tern- 
perature when allowed to remain in contact with the mother liquor 
from. which they have been deposited, provided that moisture be 
carefully exclnded from the flask. containing them. After removal 
from the chloroform, however, a few minutes’ exposure to the air is 
sut€icient to convert them intopa semi-liquid mass, bromine and 
hydrogen bromide being freely evolved, and a residue left consisting 
essentially of  the respective Iapachones. Concentrated swlphuric 
acid, alcohol, water, and aqueous potash almost instantaneously 
decompose them into bromine, hydmgen bromide, and the re- 
spective lspachone ; a decomposition. followed in some cases by 
secondary changes. They will form the subject of a future  com- 
munication. 
EXPERIXENTAU PART. 
Dibrorno-6-lapachone is most conveniently prepnred directly from 
hpachol, the hydrogen bromide liberated in the e d i e r  stages of the 
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426 HOOKER AXD GRAY : DIBROMO-P-LXPACHOKE, 
action, namely, in the conversion of lapnchol into bromo-/3-lapachone, 
being available f o r  the formation of the intermediate additive com- 
pound, which ultimately passes into dibromo-P-lnpachone. To pre- 
pare the compound, 27.4 grams of bromine are dissolved in  200 C.C. 
of chloroform in an accurutely stoppered bottle of about 800 C.C. 
capacity, and to this solution-not vice versd-20 grams of lapachol 
in 400 C.C. chloroform are added rapidly, without cooling. The 
stopper is then tied down to prevent the escape of hjdrogen 
bromide, and the bottle is immediately immerRed in  warm water a t  
about 40°, this temperature being maintained for about 48 hours.* 
The chloroform is then distilled off from a water-bath, it being 
necessary to perform the operation under a hood, owing to the large 
volumes of hydrogen bromide which pass over with the distillatz. 
To the residue, which is an orange-coloured oil, 150 C.C. of boiling 
alcohol are immediately added. In a few minutes dibromo-P-lap- 
achone commences to crystallise i n  small, orange-red needles, more 
o r  less regularly grouped together in stars. 
The crystals may be collected after the lapse of 18-20 hours, and 
freely washed with cold alcohol, in which they aye but very slightly 
soluble; 21-22 grams of the compound are thus obtained. If, 
however, the mother liquor, together with the alcohol washings, be 
allowed to  stand for two or three days, it will deposit a smiL11 quail- 
tity, 1-1.5 grams, of a yellow compound having feebly acid proper- 
ties. 
I n  the preparation of dibromolapachone from lapachol, as above 
described, bromo-P-lapachone is undoubtedly first formed ; that  this 
is really the case may be demonstrated by distilling off the chloro- 
form as soon as the solutions are mixed. Hydrogen bromide aiid 
bromine then pass over in the distillate, and the residue, when dis- 
solved in alcohol, yields crystals of nearly pure bromolapachone. 
Further, to demonstrate that  dibromolapachone is formed from 
This compound is described on p. 433. 
* Vnder these conditions the  intermediate compound of bromo-S-lapachone, 
bromine, and hydrogen bromide rarely separates ; and the solution usually remains 
free from crystals. This is not , hgwerer, invariably the case, and should silhy, 
scarlet-red, crystalline tufts form soon ufter the heating Iias been commenced, the  
temperature must be increased to and maintained a t  48-50' for some hours in  
order that they inay redissolve. The temperature is then allowed to fall, awl 
kept a t  4.0' during the remainder of the 48 hours. It sometimes happens that  
dark brownis)-red crystals separate, perfectly analogous to those just referred to, 
b u t  differing from them in being much darker; these are derived from dibronio-8- 
lapachone instead of from bromo-8-lapachone. On distilling off the chloroforin, 
these crystals are decomposed, and dibromo-S-lapnchone is obtained ; hence they 
need not be removed from the chloroform solution, the heating in this case being 
continited during the full length of time precisely as ty the crystals had not ap- 
peared. 
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brom-olapachone, 2 grams of the latter were dissolved in about 
140 C.C. of chloroform, to which 1 gram of bromine had previously 
been added. The temperature of the solution was then raised to 
about 38", and dry hydrogen bromide passed through it until 
saturated or nearly so.* The flask was then closed with a perforated 
rubber cork carrying a dry tube containing solid sodic hydrate, 
which served t o  prevent access of moisture to  the contents of the 
flask, and also the escape of hydrogen bromide into the laboratory. 
After keeping the temperature of t'he solution at about 40" for 
24 hours, the chloroform was coapletely distilled off from a water 
bath, and the residue dissolved in abvut 20 C.C. of boiling alcohol ; 
crystals of dibroniolapachone commenced to separate almost inime- 
diately Yield, 1.5 grams. 
Dibromo-P-lapachone wits prepared for  analzsis by cry stallisation 
from acetic acid, which is by far the best solvent to use in eflecting 
its purification. Another sample crystallised from alcohol was also 
analysed. In this case, owing to the very slight solability of the 
compound, i t  was boiled for some time with a, large quantity of the 
solvent ; the undissolved crystals were then removed by filtration, 
and the volume of the alcoholic solution considerably reduced by dis- 
tilla.tion. 
C = 45.20 ; H = 2-90. I. 0.2590 gave 0.4293 C 0 2  and 0.0676 H,O. 
11. 0.3125 ,, 0.5221 CO, ,, 0.0866 H2O. C = 45.56; H = 3.07. 
111. 0.2159 ,, 0.2039 AgBr. BP= 40.18. 
ClsH,zBr,03 requires C = 45.00; H = 3-00 ; Br = 40,OO. 
Dibromo-P-lapachone melts with decomposition and at  very dif- 
ferent t'emperatures according to the rapidity with which it is heated. 
When the teniperature is rapidly raised, the compound, if crystal- 
lised from alcohol, may be heated to 200" without darkening to any 
considerable extent ; it then very rapidly blackens and fuses at  about 
204", simultaneously running up the capillary tube. When cryatal- 
lised from acetic acid, i t  both blackens and fuses at lower tem- 
peratures. 
Dibromo-P-lapachone and ortliotoluylenediztmine very readily in- 
teract in acetic acid solution. The azine formed crystallises in fine 
yellow needles, very sparingly soluble in alcohol; it dissolves i t t  
concentrated sulphuric acid, giving an intensely violet-colouretl 
solution, from which a small quantity of water precipitates an orange 
salt. 
Dibromo-/3-lltpachone dissolves in concentrated sulphuric acid 
without change, forming an orange-red solution. It combines with 
* The intermediate compound may be obtained by using less chloroform and 
allowing the solution, saturated with hydrogen bromide, to stand in D cold place. 
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488 HOOKER AND GRAY : DIBROMO-~-LAPACHONE, 
hydrogen bromide in chloroform solution, forming an additive 
product which crystallises well in orange-coloured needles ; t,his 
compound is very unstahle, and is immediately resolved by alcohol, 
or by concentrated sulphuric acid, into dibromo-P-lapachone and 
hydrogen bromide. 
Dilute solutions of caustic alkalis, on prolonged boiling, convert 
dibromolapachone into bromodihydroxyhydrolapachol. 
The reactions of dibromolapachone, as well as its formation from 
brorno-p-lapachone, conclusively prove that one of its bromine atoms 
is situated in the closed side chain. The formation of the compound 
from an additive product, as well as the stability of the remaining 
bromine atom, undoubtedly points to the presence of the latter in the 
naphthalene ring. The exact position of this bromine atom has not 
yet been determined. 
co 
/\/\ C.CH(OH) .CH(OH).C,H; I I I 1  Bromodihydrox?lhydroEapac7toE, (P) Br ,,,C*OH 
co 
The lapachones previously studied are all attacked when boiled 
with a 1 per cent. solution of sodic hydroxide, and converted into 
lapachol derivatives. Dibromo-p-lapachone forms no exception to  
the general rule, but the action of the alkali is much less energetic, 
the change being brought about so slowly that an hour’s boiling at 
least is needed; whereas, in the case of the majority of the other 
lapachones, the corresponding change can be effected in a few 
minutes. 
I n  order to prepare bromodihydroxyhydrolapachol, 6 grams of very 
.finely powdered dibromo-P-lapnchone are thoroughly ground with a 
few drops of a 1 per cent. solution of sodic hydroxide so as to form a 
homogeneous paste; the quantity of the alkaline solution is then 
gradually increased, the grinding and mixing being continued until the 
substaiice is obtained suspended in the liquid in a very finely divided 
condition, thoroughly moistened and entirely free from lumps. The 
mixture is then transferred to a moderately large flask, of about 
1200 C.C. capacity, and more of the 1 per cent. alkaline solution 
added until 400 C.C. in all have been used. After boiling for about 
an hour, using a reflux condenser, the intensely red solution is 
filtered off from the unattacked dibromolapachone and from a green 
substance which forms in very small quantity during the heating. On 
the addition of acetic acid to the filtrate, while still hot, bromodi- 
hydroxyhydrolapachol is precipitated and soon becomes crystalline, 
forming brownish-yellow leaflets or scales. I f  t,he grinding has been 
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thorough, the quantity of the unattacked dibromolapachone will be 
very s m d ,  the residue in this case consisting almost entirely of the 
green substance (not further examined) above referred to. The 
weight of the residue should not exceed 0.3-0-4 gram. If, on the 
other hand, the grinding has been imperfectly performed, the residue 
may conthin considerable quantities of dibromolapachone, in which 
case i t  should be dried, again ground, and submitted t o  the operations 
above described. 
The compound, after puri6cation by recrystallisation from alcohol, 
gave the following figures on analysis. It melts a t  181-182". 
I. 0.2495 gave 0.4647 CO, and 0.0950 H,O. C = 50.79 ; H = 4.23. 
11. 0.2529 ?, 0.1337 AgBr. Br= 22 4.5. 
C15HUBr05 requires C = 50.70 ; H = 4-22 ; Br = 22-53. 
The formation of bromodihydroxyhydrola pachol from dibromo-/3- 
lapachone is expressed in the following equation :- 
CIoH,Br CHBr*CH*C3H, + 2E,O = 
to<  
C,,H3Br C>(OH)*CH(OR').C,H, + RBr 
L H B  
The change here involved in the quinone group has already been 
partially discussed by one of us in a paper on the constitution of 
lapachol (Trans., 1892, 61, 617-622). Additional proof that mch a 
change really does occur will shortly be presented to the Society in a 
communication on the azines of the lapachol group. 
Bromodihydroxyhydrolapachol usually crys tallims from alcohol in 
silky, yelIow needles, but i t  is also occasionally deposited in small ,  
dense, octahedra-like, bnt probably monosymmetric, crystals. When 
in a pure condition, it is precipitated by acetic acid from its mode- 
rately dilute alkaline solution in the form of characteristic leaflets ; 
these gradually redissolve i f  allowed to remain in contact with the 
mother liquor, the substance being simultaneously redeposited in 
minute bunches of needles, some heavy irregular prisms being also 
formed. In order that the changes in crystalline form may be fully 
appreciated, the observations should be made with the aid of a 
microscope. 
Bromodihydroxyhyvdrolapachol dissolves in concentrated sulphuric 
acid, forming an orange-noloured solution, but the colour almost 
instantly passes into a brown, and then into a dark-red : on heating, 
or more slowly on standing, the colour changes to purple. These 
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430 HOOKER AND GRAY : DIBROMO-6-L APACHONE, 
colour changes are accompanied by essential changes in t,he compound 
dissolved ; two products of the action have been isolated : they are of 
considerable interest for the reason that they contain a closed side 
c h i n  differing in the riiimber of its atoms from that  in the lapachone 
derivatives. 
The evidence upon which this statement is based will he com- 
municated to the Society in a subsequent paper, together with the 
detailed study of these and similar compounds from cliliydroxy- 
hydrolapachol, which has been undertaken by one of us in the hope 
that the changes involved will throw light upon the constitution of 
the arnylene chain in the lapachol molecule.* 
Bromodihydroxghydrolapachol is converted by the action of dilute 
mineral acids into bronihyd roxy-/3-1apachone. 
To 3 grams of bromodihydroxyhydrolapnchol, dissolved in the  
smallest possible quantity of boiling alcohol, a few drops of concen- 
trated hydrochloric acid was added: the solution was boiled for ;-t 
minute or  two and then cooled. Bromhydroxrlapachone readily 
* In mp paper on the constitution of lapachol (Trans., 1892, 61, S l l ) ,  I have 
already dwelt on the uncertainty of the constitution of the amylene chain (p. 612). 
Although the following formula I has been freely used for lapachol, it should he 
remembered that not only the position of the double bond in the side cliain, but  
also the entire structure of that chain, is a matter of considerable doubt ; and tlmt 
the only positive information we have regarding the constitution of lapschol is 
expressed in the formula I1 
GO co 
I n  order to follow with intelligence the Parious changes which occur in the side 
chain, it is, however, necessary to accept for it a provisional constitution ; and 
whether this proves fically to be right or wrong, t!ie relations of the various coni- 
pounds to each other, if now properly explained, will ultimately need no fur ther  
interpretation. Whatever change i t  may be necessary 1 0  make in the above 
formula (I) for lapachol will simply involve similar, or correspondiiig, changes in 
all the lapachol and lapachone derivatives.-S. C. H. 
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separated in characteristic orange-red scales, which on microscopic 
examination were found to  consist of interlaced, flattened needles. 
The change# which occurs quantitatively is expressed by the fol- 
lowing equation :- 
= 
Bromodihy droxyhydrolapachol. 
Brom h y droxjlapachone. 
* The change from the para- to the ortho-quinone group, which wa0 first ob- 
served in the course of my researches on the constitution of lapachol, is liere again 
illustrated. I shall show in a subsequenfy paper that sompounds of the types 
co co 
(or Br) 
J 
are, as B rule, far more readily converted by the action of acids into anhydrides of 
the formula, 
c--0 
and consequently into (eriratives of @-ntiphthoquinone, than, as might have been 
expected, into compounds of the general formula, 
CO 
I may cite as an example of this rule, outside of the lapachol group, the behaviour 
of the compound benzal-dis-hydroxynaphthoquinone- 
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The compound was purified for analysis by recrystallisation f Porn 
alcohol," in which it is sparingly soluble. It melts at about 247", 
darkening. and undergoing complete decomposition a t  a somewhat 
lower temperature. 
C = 53.35 ; H = 3.88. I. 0.2922 gave 0.5775 CO, and 0.1031 H,O. 
11. 0.1196 ,, 0.0664 AgBr. Br = 23.62. 
Cl5HI3BrO4 requires C = 53.41 ; H = 3.85 ; Br = 23.73. 
The compound may more conveniently be prepared by the  action 
of concentrated hydrochloric acid. For this purpose, bromodibydroxy- 
hydrolapachol is immersed in acid of sp. gr. 1.20, in the proportion of 
25 c.c, to every gram of the lapachol. After standing for about 
2 i  hmm,  the yellow needles will be found on examination with a lens 
to have been completely changed into small, orange crystals. Water 
is then added in  relatively large volume, and the compound collected 
and washed, first with water, then with R 1 per cent. solution of sodium 
hydroxide as a precaution against unchanged bromodihydroxyhydro- 
lapachol, and, finally, again with water. As thus obtained, the com- 
pound is sufficiently pure for all ordinary purposes. 
Bromhydroxy-p-lapachoiic has all the properties characteristic of 
an orthoquinone. It is very readily acted on by orthotoluylene- 
which Zincke and Thelen (Be?., 21, 2203) obtained by the action of benzaldehyde 
on p-hydroxy-a-naphthoqninone. 
Together with this compound, an anhydride was also obtained in small quantity, 
which Zincke and Thelen believed had the formula 
co 0 co 
This compound is, however, in reality, as I shnll prove in a subsequent paper, a 
B-naphthoquinone derirat,ive, and can, as I have found, be readily obtained quanti- 
tatively by the addition of a few drops of hydrochloric acid (or other mineral acid) 
to the boiling acetic acid solution of benzal-dis-hydroxynaphthoquinone. 
Similarly, my experiments show that, generally, action takes place between alde- 
hydes and /3-hydroxy-n-naphthoquinone, and that anhydrides, derivatives of 8- 
naphthoquinone, may be easily obtained from the product by methods similar to 
that above mentioned. I have further discovered that, precipely as in the case of 
the B-lapachones, these 8-quinone anhydrides may be reconverted into a-quinone 
derivatives by the action of dilute boiling solutions of caustic soda or potash. 
The experiments here outlined will be extended to hydroxyquinones generally, 
this preliminary note being here inserted in order that my researches may continue 
undisturbed in the direction indicated. -S. C. H. 
* Acetic acid is a far better sollent. 
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diamine, giving an  azine similar to that obtained from dibromo- 
p-lapachone. 
Bromhydroxy-/3-lapachone is reconverted by the action of dilute 
aqueous a lkdis  into bromodihydroxyhydrolapachol. 0.8 gram was 
boiled for one hour with 40 C.C. o f a  1 per cent. solution of potassium 
hydroxide. The addition of acetic acid precipitated bromodihydroxy- 
hydrolapachol from the filtered solution, and this, after crystallisation 
from alcohol, gave the following figures on analysis :- 
C = 50.66; H = 4-36. 0.3185 gave 0.5917 CO, and 0.1251 H,O. 
Cl6HI5Bro6 requires c = 50.70; H = 4.26. 
T7ze Compound 2CloH,Br CHBr*CHBr.C3H7,HBr (?). { g;, 
On p. 426 of this paper, reference is made to a yellow compound 
whifih was deposited from the alcoholic mother liquors obtained 
in the preparation of dibromo-/3-lapachone. This sohstance was 
a t  first supposed to be a simple bromine derivative of dibrom- 
hydrolapachol (Trans., 1892, 61, 643), which it resembled in some of 
i ts  properties, and the formation GE which could be readily explained 
by the action O E  hydrogen bromide on dibromo-p-lapachone (compare 
Zoc. cit., p. 64.5). Analysis has shown, however, tha t  the compound 
contains more bromine than is required by a tribromhy drolapachol. 
The mother liquor and washings above referred to were allowed to 
remain for a few days st the ordinary temperatnre, when small, 
yellow, crystalline tufts were deposited together with one or more 
orange substances." The compound was purified by several crystal- 
lisations from acetic acid, in which i t  dissolves with considerable 
difficulty, but from which it readily separates i n  fine, pale yellow 
needles. As the figures obtained on analysis differed from those 
anticipated, another preparation was made, and in  this case pnrifica- 
tion by repeated crystallisation from alcohol was resorted to, an 
operation which proved to be most laborious and troublesome. Owing 
to the extremely slight solubility of the compouiid, it was necesbary 
to use large volumes of the solvent ; the alcoholic solution was then 
reduced by distillation to a small bulk, and allowed to stand undis- 
turbed for about 12 hours. Under these circumstances, the orange 
compound seFarahes simultaneously with the yellow needles in dense, 
though microscopic, crystals. On treatment w i t h  a fresh quail tiby 
of boiliug alcohol sufficient to take up the yellow compound, the 
* The mother liquor waa filtered off and concentrated by evaporation; the semi- 
resinous residue, probably a complex mixture of several compouiids, was not further 
examined. 
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ormge-red crystals were left in payt undissolved, and by repeating 
these operations su%ciently often, were ultimately entirely sepa- 
rated." 
The orange compound is. from the first, present in very small quan- 
tity. and can only be detected with certainty by the me of the 
lens. In  each case, the crystals obtained were microscopically 
examined until they were found to be entirely free from the orange- 
coloured substance. 
The foil ow in^ figures were obtained on analysis :- 
I. 0.1 767 gave 0.2246 CO, and 0.0488 H?@. C = 34-66 ; H = 34.90. 
11. 0*1650 ,, 0.2112 CG2 ,, 04405 H,O. c' = 3.06; H = 8-72. 
111. 0*1103 ,, 0.1383 AgBr. i3r = 53.55. 
IT. 0.1802 ,, 0.2261 AqtBr. Br = 53-39. 
V. 0.1568 ,, 0.1958AgBr. Br = 53-15 
Average C = 34.78 ; H = 2.89 ; Br = 53.29. 
2C,,H,,Br30,,HBr requipes C = 34.51 ; H = 2.58; Br = 53.69. 
Analyses I, IT, 1111, IV were made with the compound crystallised 
from acetic acid; the preparation from alcohol gave the results stated 
under V. 
The compound, when rapidly heated, fuses a t  about ZOO", being 
simultaneously completely decomposed. 
While i t  must be admitted that the above formula is rather an un- 
satisfactory one, i t  nevertheless best expresses the experimental facts 
obtained so far. The substance analysed may, of conrse, have been it 
mixture, but as the one preparation was purified entirely by cl*ystnl- 
lisation from alcohol and the other from acetic acid, this is rather 
improbable, considering that concordant figures were obtained ; more- 
over, both preparations were microscopically examined, and no 
irregularity was discovered in the appearance of the crystals. 
That the compound is in some way related to, or, if a mixture, 
contains, the compound 
CQ 
N\ C* CHBr.C~Bi4&H, 
I I IIC.()B Brvv 
CO 
there can be no doubt, as, by the action of dilute soda solntion, 
bromodihydroxyhydrolapachol has been obtained ; the action, how- 
ever, is very far from being a qumtitative one, and a variety of other 
products are simultaneously produced. The formation of bromo- 
* The orange-coloured compound contained bromine, and dissolved in concen- 
trated sulphuric acid, forming a green solution. 
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dihgdroxyhydrolnpachol by tbe action of soda apparen trly corresponds 
t o  the conversion of dibromhydrolapachol into dihydroxyhjdro- 
lnpachol under similar circumstances (Zoc. &., p. 647). 
The compound dissolves imperfectly, and with considerable di6- 
culty, i n  dilute (0.5 to 1 per cent.) solutions of sodic hydroxide, and 
even lesq satisfactorily in the concentrated alkali. It is reprecipi- 
tated, apparently unchanged, on the addition of acetic acid to dilute 
alkaline solutions which have been kept for a short time. 0.2 gram 
was immersed in 10 C.C. of a 9 of 1 per cent. solution of sodio 
hydroxide, in which i t  mostlv dissolved; after 24 hours, the deep 
red liquid was filtered off from small quantit.ies of a brownish 
substance.* 5 C.C. of a IC, per cent. solution of sodic hydroxide were 
then added to the filtrate; this produced a dark red precipitate,? 
which disappeared in the course of 48 hours. The solution wzi8 again 
Rltered to yemore a further deposit. and then acidified with acetic 
acid, which produced immediate tnrbidity. O h  the following day, 
ihe mother liquor was filtered 08 from the precipitate,$ and allowed 
to evaporate to dryness a t  tho  ordinary temperntnre. The residue 
was ta,ken up with water, and, after filtration to remove resin, 
the solution was ektracted with ether, which removed a small 
quantity of bromodihydroxyhydrolapachol in a nearly pure con- 
dition. This was identified by itq melting points (160-181"), by 
its behaviour in concent,r.ated sulphuric acid, and, lastly, by under- 
going the characteristic changes in  crystalline f o m  when precipitated 
by acetic acid from its alkaline silufion (compare p. 429). 
The compound 2C,,H,,Br30,,HBr dissolves but very dishtlv in 
cold concentrated sulphuric acid, but,, on heafing moderately, it 
passes gradually into solution, and hydrogen bromide is slowl$ 
gives off; the orange-red solution thus obtained was coded and 
poured into a relatively large volume of water, the precipitate ex- 
tracted with a small quantit#y of alcohol, and then crgst,allised front 
the same solvent. Orange needles were thus obtained which melted 
a t  about 2 0 5 O ,  nndet-going decomposition. I n  this, as in some other 
respects, the orange needles resembled dibromo-0-lapachone, although 
it was not found pomible to establish their identity therewith, 
awing to the very small quantity of the slxblstance at our disposal. 
The study of the cornpound 2C,,H,,Br30,HBr has been discontinued 
* Ether extracted from this a compound which crystallised in minute, orange 
t. Probablp the sodium salt of the compound, as a. small quantity was removed 
1 The quantity of this was too clrnall to permit of examination. 
9 The yellow crystals deposited on evapotstion of the ether were washed *th 
needles. 
from the flask and found to dissolve readily on the addition of water. 
dilute alcohol before the melting point was taken. 
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436 PICKERISC : ISOLATION OF 
for the time being at least. It is formed in  such very small quan- 
tities-we have had in all less thau 2 grams in a pure condition 
-that, with more impoibtant work awaiting, we have f’elt scarcdy 
justified in devoting further time to its investigation. 
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